Furanocoumarins are the major phytoalexins of Ficus carica and are effective natural drug candidates for treatment of several types of cancer and skin disease. The objectives of this study were to analyze and quantify linear furanocoumarins, mainly psoralen and bergapten, in wood and bark of stems from eight Algerian varieties of fig and to establish the differences in the content of these metabolites in the eight local samples. Psoralen and bergapten contents in the stem bark and wood (in µg/g DW) varied respectively from 146.6 to 1110.3 and from 395.7 to 1671.8 for psoralen, and from 114.3 to 524.0 and from 144.2 to 718.6 for bergapten. This study fills a gap in our knowledge of furanocoumarin distribution in different parts of the fig tree. Psoralen and bergapten concentrations were higher in the wood than in the stem bark. Most of the dark fruited fig trees produce these two coumarins more than the green ones.
Ficus carica L., known as the common fig, is a deciduous tree belonging to the Moraceae family and was one of the earliest cultivated fruit trees. It is an important constituent of the Mediterranean diet [1a] . Previous studies on this tree indicated that F. carica is used not only as food but also for its medicinal properties in traditional Ayurvedic and Chinese Medicine [1b] . Different parts of the tree, including the fruits at different stages of ripening, fresh or dry tree bark, leaves, twigs, young shoots and latex, are used for the treatment of cancers and diabetes thanks to the anti-inflammatory and antioxidant action of some fig secondary metabolites [1b-1d] . In Algeria, F. carica is commonly known as Ettin in Arabic and Karmous or Kartous in Algerian dialects. In this country, the leaves and fruits are used to treat diabetes mellitus [1e]. According to our ethnobotanical investigations in Guelma, a town situated in the east of Algeria, fresh fig is used by the local population against constipation and flatulence, whereas the dried fruit is widely used for anemia, bronchitis and arthritis (unpublished results).
Psoralen and bergapten are the main furanocoumarins identified in the fig tree. Recent studies indicate fairly high levels of these two metabolites in the bark and woody parts, and even higher levels in the leaves [2a,b] . On the contrary, the amounts of these two coumarins are negligible in the fruits [2a-d] The two other main linear furanocoumarins, isopimpinellin and xanthotoxin, were not detected. Significant differences in psoralen and bergapten content between wood and bark of the same variety and between the eight varieties have been observed. Table 1 shows the individual concentrations of psoralen and bergapten (μg/g dried weight, DW) found in the two parts of each variety. Psoralen was the predominant compound in the two parts of F. carica stems and was found to vary (in μg/g DW) from 146.6 to 1110.3 in the stem bark and from 395.7 to 1671.8 in the wood. The bergapten concentration varied (in μg/g DW) from 144.2 to 718.6 in the wood and from 114.3 to 524.0 in the stem bark. giving green fruits. The latter varieties might be less susceptible to stress factors, as the phytoalexin role of furanocoumarins in the fig tree has already been reported. This is the first study comparing bark and wood among different Algerian varieties of F. carica. The findings indicate that both fig stems and leaves could be used for extraction thanks to their high psoralen and bergapten content. 
Reagents and chemicals:
All organic solvents used were of HPLC grade. Methanol was purchased from Carlo Erba (Val de Reuil, France) and acetonitrile from Scharlau Chemie (Sentmenat, Spain). Deionized water was prepared by a Milli-Q Water Purification system (Millipore, MA, USA). Psoralen, bergapten, xanthotoxin and isopimpinellin were purchased from Extrasynthèse (Genay, France).
Preparation of the samples:
The bark and woody part of fig stems were separated, shade-dried and pulverized. Two g of each sample were exhaustively extracted with CH 3 OH:H 2 O (50:50) and filtered through a 0.45 µm PTFE filter. The extracts were then evaporated under vacuum at 35°C and lyophilized to give 100 mg of solid powder. A 5 mg aliquot was dissolved in 1 mL of methanol and filtered through a 0.25 μm membrane filter (Macherey-Nagel) prior to injection into the HPLC equipment.
Quantification by RP-HPLC-DAD:
An Agilent HPLC 1100 series instrument was used for quantification. Data analysis was performed using ChemStation chromatography software. Chromato-graphic separation was achieved on a Bischoff Prontosil 120-5-C18-AQ column (250 x 4.6 mm, 5 μm particle size) thermostated at 25°C. The flow rate was typically 1 mL.min −1 and the injection volume was 20 μL for all samples. Water and acetonitrile, both modified with 0.05% trifluoroacetic acid, were used as mobile phases A and B, respectively. Gradient elution was as follows: 0 min-2 min 100% A, 6 min 85% A, 35 min-40 min 50% A, 45 min-47 min 0% A, 57 min 95% A followed by 10 min for reequilibration. The selected wavelength for quantification was 310 nm.
Identification of furanocoumarins by RP-HPLC-MS:
The HPLC-DAD-MS analyses were performed on an Agilent HPLC 1200 series, coupled with an Esquire 3000+ ion trap mass spectrometer equipped with an ESI source from Bruker Daltonics (Billerica, MA, USA). Data analysis was performed using Esquire software. The column was identical to that used for the quantification. Fractions were eluted with a gradient of water-0.1% HCOOH (solvent A) and acetonitrile-0.1% HCOOH (solvent B) according to a gradient program slightly modified (95 % A between 0 min and 2 min).The HPLC output flow was split with a passive splitter with an average 1:100 ratio depending on the flow solvent and viscosity and rate. Drying gas flow was set at 5.0 L.min −1 and drying temperature at 325°C; nebulizer pressure was set to 15 psi. ESI-MS parameters (positive mode) were: HV capillary -3700 V, end plate offset -500 V, capillary exit 127.9 V, skimmer 31.7 V; trap drive 89.4.
Validation of the analytical method:
The working concentration range was 0.01-0.5 mg/mL for psoralen and bergapten. The calibration curves were calculated by plotting the peak area ratio (Y) versus concentration (X, µg injected) of the two coumarins in the standard solution at 5 different concentrations, each point being the mean value from 3 independent area measurements. Within this interval, the calibration curves were linear with correlation coefficient for psoralen and bergapten R 2 > 0.99. Coumarin contents in the bark and woody part of stems extracts were determined in triplicate. Compounds were identified by comparing their relative retention times, UV and mass spectra with authentic references. The recovery capacities of the method were assessed in quadruplicate by spiking extracts with 3 different concentrations of pure psoralen and bergapten (0.5, 0.7 and 1.0 mg) standards. The average recovery was greater than 98% for both compounds. Under the above experimental conditions, the proposed method was validated by linearity, precision, recovery, LOD and LOQ. The limits of detection (LOD, S/N = 3) and quantification (LOQ, S/N = 10) were 1 μg/mL and 3 µg/mL, respectively.
